Characterization of a lysine-specific histone demethylase from Arabidopsis thaliana.
Arabidopsis thaliana has four genes with close homology to human histone H3 lysine 4 demethylase (HsLSD1), a component of various transcriptional corepressor complexes that often also contain histone deacetylases and the corepressor protein CoREST. All four Arabidopsis proteins contain a flavin amine oxidase domain and a SWIRM domain, the latter being present in a number of proteins involved in chromatin regulation. Here, we describe the heterologous expression and biochemical characterization of one of these Arabidopsis proteins (AtLSD1) and show that, similarly to HsLSD1, it has demethylase activity toward mono- and dimethylated Lys4 but not dimethylated Lys9 and Lys27 of histone 3. Modeling of the AtLSD1 three-dimensional structure using the HsLSD1 crystal structure as a template revealed a high degree of conservation of the residues building up the active site and some important differences. Among these differences, the most prominent is the lack of the HsLSD1 Tower domain, which has been shown to interact with CoREST and to be indispensable for HsLSD1 demethylase activity. This observation, together with AtLSD1 peculiar surface electrostatic potential distribution, suggests that the molecular partners of AtLSD1 are probably different from those of the human orthologue.